PRIMA-1 inhibits growth of breast cancer cells by re-activating mutant p53 protein.
Mutation of the p53 tumor suppressor gene is a common event in many types of tumors, including breast cancers. Mutant p53 (mtp53) protein is thought to promote tumor cell survival and resistance to chemotherapeutic drugs. Therefore, restoring p53 function by converting existing mtp53 to the wild-type p53 (wtp53) conformation is being pursued as one strategy to promote apoptosis of tumor cells. PRIMA-1 (p53 re-activation and induction of massive apoptosis) is a non-toxic small molecule that converts mtp53 to the active conformation and induces apoptosis in tumor cells. Here we examined whether PRIMA-1 activates mtp53 and induces cell death in vitro and in vivo in estrogen-responsive breast cancer cell lines that express mtp53 (BT-474, HCC-1428, and T47-D). Fluorescent staining with conformation-specific p53 antibodies demonstrated that PRIMA-1 converted mtp53 into the wtp53 conformation. In vitro treatment of tumor cells with PRIMA-1 (0-50 microM) led to a dose-dependent loss of cell viability and induced cell death markers. In contrast, PRIMA-1 had no effect on the viability of MCF-7 cells, normal breast cells, and endothelial cells, all of which express wtp53 protein. PRIMA-1 treatment of mice inhibited the growth of tumors from xenografts of BT-474, HCC-1428, and T47-D cells but did not influence xenografts obtained from MCF-7 cells. Mechanistic studies showed that PRIMA-1 induced the mitochondrial-dependent apoptotic pathway in mtp53-expressing breast cancer cells. Our findings suggest that PRIMA-1 renews the susceptibility of mtp53-expressing breast tumors to apoptosis and should be investigated for use in breast cancer therapy.